Nuclear Export of Ubiquitinated Proteins Determines the Sensitivity of Colorectal Cancer to Proteasome Inhibitor.
Although proteasome inhibitors such as bortezomib had significant therapeutic effects in multiple myeloma and mantel cell lymphoma, they exhibited minimal clinical activity as a monotherapy for solid tumors, including colorectal cancer. We found in this study that proteasome inhibition induced a remarkable nuclear exportation of ubiquitinated proteins. Inhibition of CRM1, the nuclear export carrier protein, hampered protein export and synergistically enhanced the cytotoxic action of bortezomib on colon cancer cells containing wild-type p53, which underwent G2-M cell-cycle block and apoptosis. Further analysis indicated that tumor suppressor p53 was one of the proteins exported from nuclei upon proteasome inhibition, and in the presence of CRM1 inhibitor KPT330, nuclear p53, and expression of its target genes were increased markedly. Moreover, knockdown of p53 significantly reduced the synergistic cytotoxic action of bortezomib and KPT330 on p53+/+ HCT116 cells. In mice, KPT330 markedly augmented the antitumor action of bortezomib against HCT116 xenografts as well as patient-derived xenografts that harbored functional p53. These results indicate that nuclear p53 is a major mediator in the synergistic antitumor effect of bortezomib and KPT330, and provides a rationale for the use of proteasome inhibitor together with nuclear export blocker in the treatment of colorectal cancer. It is conceivable that targeting nuclear exportation may serve as a novel strategy to overcome resistance and raise chemotherapeutic efficacy, especially for the drugs that activate the p53 system. Mol Cancer Ther; 16(4); 717-28. ©2016 AACR.